The genotoxic effects of arachidonic acid in V79 cells are mediated by peroxidation products.
Chinese hamster lung fibroblasts (V79 cells) were exposed to 2, 20, 160, and 200 microM arachidonic acid (AA). At 20 microM, a stimulatory effect on cell growth was observed, while at 200 microM, an inhibitory effect was found. AA at 160 and 200 microM induced a 10- to 12-fold increase of 6-thioguanine-resistant mutants in V79 cells, whereas increased alkaline labile sites on DNA were consistently produced only with 200 microM treatment doses. The induction of alkaline labile lesions was partially inhibited in the presence of an antioxidant NDGA. [3H]AA metabolism in cells was examined by HPLC analysis following reductive transmethylation of the cell lipid extracts. Two fractions corresponding to [3H]AA-derived peroxidation products were identified by HPLC-radiochromatography and analyzed by mass spectrometry. Quantitative evaluation of the radioactivity associated with these peaks revealed an increase in [3H]AA peroxidation products when cells were exposed to increasing amounts of AA. The AA-dependent stimulation of lipid peroxidation product formation was partially inhibited when cells were treated in the presence of NDGA. The results provide evidence that substantially enlarged AA pools in cells may induce genotoxic effects mediated through increased endogenous lipid peroxidation products.